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1. Background
In RAN4#58AH, the discussion on MSR-NC conformance testing is still on-going. In particular, the manufacturer parameters declaration is still pending where surprisingly on-going for 4 meeting cycles since RAN4#57. 

In this paper, we provide proposals/way forward to specify the manufacturer parameters declaration for MSR-NC. On top of that, other aspects of conformance testing are also touched upon. 

2. Discussion
From email discussion (agreed upon in RAN4#58AH and led by Vodafone), most companies are converging to the idea of multiple or separate parameters for MSR-NC purposes. Of course, as expressed by Ericsson and Huawei, some cautions should be exercised not to over-complicate the declaration list as there are already many parameters to declare, and for testing. We extract the list again for information here from TS 37.141:
4.7.2
Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

a)
General Parameters:

●
The supported operating bands defined in subclause 4.4. 

●
The frequency range within the above frequency band(s) supported by the BS.

●
Supported capability set

●
The maximum RF bandwidth supported by a MSR BS within an operating band when the BS is configured with carriers of different RATs.

●
The rated total output power as a sum over all RATs

●
Maximum supported power difference between carriers

●
Total number of supported carriers 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, the manufacturer shall declare the following additional parameters:

●
The reduced number of supported carriers at the rated total output power in Multi-RAT operations(i.e. < total number of supported carriers) 

●
The reduced total output power at the total number of supported carriers in Multi-RAT operations (i.e. < rated total output power)
b)
Parameters related to operation of GSM: ………………..”
Some principles that have been adopted so far:
· When designing the test configurations, efforts should be made to minimise the testing and avoiding redundant testing between contiguous and non-contiguous MSR operation. So, only when BS is at the same spec for contiguous and non-contiguous case, the test for contiguous spectrum can be reused for NC.
· Operators need more flexibility and information in the MSR capability, i.e. some of the RF parameters (i.e. powers, RATs, carriers, RF BW, etc.) can be different between contiguous and non-contiguous mode.
Two parameters have been identified so far: RF Bandwidth and Maximum Transmit Power. So, this is a good balance as far as complexity, flexibility, clarity and completeness of MSR-NC testing is concerned. So, here are the text proposals:
“ …

●
The maximum RF bandwidth supported by a MSR BS within an operating band when the BS is configured with carriers of different RATs for non-contiguous spectrum operation.
…

●
The rated total output power as a sum over all RATs for non-contiguous operation
…”

Note that this is applicable for General declaration and declarations related to GSM, UTRA and E-UTRA as outlined in section 4.7.2 in [4]. 

2.1. MSR-NC Tx and Rx testing

The latest TR 37.802 V0.2.0 only contains the following for conformance testing work:

8.1
General

To ensure that receiver requirements are applicable for “any carrier” received and to capture the broadband receiver characteristics for MSR BS in non-contiguous spectrum, it is necessary to apply multiple activated carriers that are measured simultaneously for receiver testing, in case of in-band blocking and receiver intermodulation requirements. The number of activated carriers will be limited to [four] as illustrated in figure 9.x-1. Interfering signals for testing should be applied both outside the RF bandwidth edges and within the sub-block gap.
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Figure 9.X-1: Example interfering signal positions in relation to two sub-blocks for MSR-NC, with example interfering signal positions illustrated in red.
8.2
Test configurations

<Text will be added.>

Note that the number of interferers carriers is still in square bracket. So, 

Proposal 1: To agree on the number of activated carriers in this meeting. 

Once the parameter declaration is clear and the core requirements are complete, the MSR-NC testing will be quite straightforward. In this section, an overview of the items that could be agreed in this meeting is provided. 
Test Configuration
In this item, NSN and Ericsson have similar opinions. See tables below:
Table 1: Examples of sub-block sizes and sub-block gap sizes for different declared maximum supported RF bandwidths
	Declared max RF BW [MHz]
	Sub-block size [MHz]
	Sub-block gap size [MHz]

	11-14.9
	3*
	5-8.9

	15-25
	5
	5-15

	25.1-35
	5, 10
	5.1-25

	35.1-45
	5, 15
	5.1-35

	45.1-55
	5, 20
	5.1-45

	Note*: If the smallest supported carrier bandwidth is 5MHz, the sub-block size shall be 5MHz, sub-block gap size shall be adjusted accordingly


Table 1: Examples of sub-block and sub-block gaps for different declared RF bandwidths.

	Declared max RF BW [MHz]
	Sub-block size [MHz]
	Sub-block gap size [MHz]

	15-17
	5
	5-7

	18-20
	6
	6-8

	24-26
	8
	8-10

	30-32
	10
	10-12

	39-41
	13
	13-15

	48-50
	16
	16-18

	60-62
	20
	20-22


Ericsson: Divide the Declared RF BW by 3 and round down to get the sub-block size, then get the sub-block gap size. 

NSN: Subblock size = N*5MHz, 

· N shall be selected such that sub-block gap size is not less than 5MHz and no more than 15MHz. 

· Sub-block gap size then calculated from 

Sub-block gap size  = declared RF bandwidth – the sum of the two sub-block sizes. 
Note that the above calculations are based on 2 subblocks deployments. This is the basic scenario and there are scenarios with 3 subblocks and the concepts above can be extended further. 

NSN’s proposal seems to be a bit more generic compared to Ericsson’s proposal. However, the gap size should be extended to 20 MHz to align with the core requirements. 

The design principles proposed here are:

· To ensure the most stringent deployment scenarios are considered. It seems the most restrictive cases to cover in the test configurations would be block sizes around 5MHz.

· Make sure we fill in the remaining sub-block gaps such that we have an overall occupied bandwidth in the block that is equally as challenging as possible. 
· The test configuration shall be generic covering all CSs. 
Therefore, we propose to capture this in TR 37.802:

=============== Text Proposal Starts ==============================

8.2
Test configuration for non-contiguous tests
The test configuration should use two sub-blocks and one sub block gap as baseline. The bandwidth of the sub-blocks should be N*5MHz, where N shall be selected such that sub-block gap size is not less than 5MHz. Note that rounding down to the closest MHz may be needed. The bandwidth of the sub-block gap should be the maximum RF bandwidth minus the sum of the bandwidths of the two sub-blocks.

Table 8.2-1: Examples of sub-block sizes and sub-block gap sizes for different declared maximum supported RF bandwidths
	Declared max RF BW [MHz]
	Sub-block size [MHz]
	Sub-block gap size [MHz]

	11-14.9
	3*
	5-8.9

	15-25
	5
	5-15

	25.1-35
	5,10
	5.1-25

	35.1-45
	5,15
	5.1-35

	45.1-55
	5,20
	5.1-45

	Note*: If the smallest supported carrier bandwidth is 5MHz, the sub-block size shall be 5MHz, sub-block gap size shall be adjusted accordingly


=============== Text Proposal ends ==============================

Transmitter Testing

When designing the test configurations for MSR-NC, some principles should also be adopted:

· Existing MSR-C testing configurations should be kept.

· Existing MSR-C concepts of mapping of CS and BC to test configurations, and applicability of core requirements should be kept. However, newly identified core requirements should be added. 

· Because the multiple/separate parameters declaration, existence of subblocks and subblock gaps have been proposed, then new test configurations (TCs) will be required. 
Based on the discussions so far, the transmitter testing has not been too contentious. 
Proposal 2: To agree the principles above and develop the test configurations for transmitter characteristics. 

Receiver Testing

Receiver testing for MSR-NC seems to be more contentious than transmitter testing. This is mainly due to the concept of “simultaneous interferers/subblocks activations” when performing the testing. 

However, fundamentally, the same transmitter test design principle mentioned above should be adopted.  In addition, the agreements in [5] should be kept. 
Note that any new test configuration should be also designed in a generic way to accommodate several requirements. Otherwise, the test complexity will increase. 

Conclusions 

In this contribution, we discussed the followings:

1. Parameter declarations for MSR-NC

2. General Test Configuration aspects
3. Transmitter and receiver testing aspects

We propose that RAN4 to approve the text proposals, principles/proposals and guidance given in this document as a way forward in order to complete the MSR-NC work item on time. 
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